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What | Will Cover In this e

IT unsﬂ Adminis huﬂ

Presentation

 Why is BCA Important for Transportation
Operations/WRTM and What are the Challenges?

* Introduction to BCA
o Steps for Conducting BCA
 Measuring Costs and Quantifying WRTM Benefits

e Tools and Resources for Conducting WRTM BCA




BCA for Transportation P

Federal Transit Administration

Operations Strategies

* Itis often difficult for ———
decisionmakers to weigh g
the benefits of investing In e L
operations strategies vs. | A4
more traditional capacity -..;:E:f:f:;., /if
projects “"'"""":'.‘_"L

» Benefit/Cost Analysis - MW”“TWZ
helps decision makers ;m:m"mm: -

consider the value of
operations projects

includini WRTM



Challenges:for Transportation e
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Federal Highway Administration

O p erat | ons B C A @ federalTransit Adminishration

o Estimating and quantifying the effects of strategies
— e.g. traveler response to information?

 Including “non-typical” days in the analysis
 Measuring & Valuing travel time reliability

e Operations is often a collection of integrated
elements (e.qg. field, center, vehicle)
— Not all physical (procedures)
— Data sharing
— Synergies
— Cost attribution
* Operation and Maintenance Costs



Specific Challenges for Y i oo

Federal Transit Administration

WRTM BCA

* Frequency, intensity and specific location of
weather events are unknown/unpredictable

* Impacts of weather on traffic mobility and
safety not well established

 Limited knowledge on the effectiveness of
WRTM strategies in mitigating weather
Impacts
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Types of Economic Analysis®=smas

* Benefit Cost Analysis
— Life-Cycle Cost Analysis

e Equity Analysis

* Financial Analysis

o Activity Forecasting

* Risk Analysis
 Economic Impact Analysis




115 Departmant of Transporhaficn

Steps for Conducting BCA @iz

1. Establish objectives 6. Analyze traffic effects

2. ldentify constraints and /. Estimate benefits and
specify assumptions costs relative to base

3. Define base case and case
identify alternatives 8. Evaluate risk

4. Set analysis period 9. Compare net benefits

5. Define level of effort for and rank alternatives
screening alternatives 10. Make recommendations



Benefits & Costs — A List @i

 Benefits e Costs

v Reduced Congestion v Equipment

v Travel Time v O&M

v Reliability v’ Software

v’ Safety v Communications
v  Energy v Installation

v Others v Others

What's Missing?
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Cost Quantification e o

e Price lists

e Data such as FHWA ITS Cost Database
WWW.ItScosts.its.dot.gov
— Provides historic ITS deployment costs

— Unit Costs, System costs
— ITS Capital and O&M Cost

* Previous Projects



http://www.itscosts.its.dot.gov/

' Fed IHighwuvﬁ.drrﬂ iir tion

Benefit Quantification ecea o St

e Often the heart of the matter!

 |dentify Measures of Effectiveness (MOE)

— Traditional — Travel Time Savings, Vehicle
Operating Cost, Safety, Emissions

— Emerging MOEs — Travel Time Reliabllity,
Induced Travel/Consumer Surplus, Climate
Change

— Other MOEs — Quality of Life, Customer
Satisfaction, Feelings of Safety & Security
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Benefit Monetization e

 Where we need to get to for BCA

e Pair MOEs with value estimates & prices
— Value of time
— Value of reliablility
— Value of life
— Cost of injury and property damage
— Fuel price
— Value of emissions reductions
— Others




Data Requirements for B iy sararon

Federal Transit Administration

WTRM BCA

o Traffic Data (Volume, Speed, Travel Time)
o Safety Data (Crash rates, Crash costs)
* Mobllity Costs (Value of time/delay)

 Agency Costs (labor rate, material,
eguipment costs)

e Vehicle Operating Costs (fuel cost etc.)
* Discounting Rates (interest, inflation)



U5 Dapartmant of T

ant o Transportafion
Highway Administration

I
eral Transit Administration

 General Tools
— Various Spreadsheets

 Transportation Tools
— bca.net

 Transportation Program Areas
— IDAS, TOPS-BC

« Technology-Specific Tools
— Clear Roads BCA ToolKkit
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WRTM BCA Resources - ITS gy

Benefits Database

o www.itsbenefits.its.dot.gov/
R T ——

Intelligent Transportation Systems
Joint Program Office

owledge Resources
Benefits Database Costs Database Applications Overview ™ Deploymentstatlstlcs" Contact Information

Knowledge Resources Home = Benefits Database = Road Weather Management

Search

P Related T3 Webinars

in Benefits - -

Surveillance, Monitoring, & Prediction | Traffic Contral | Response & Treatment | Information Dissemination

Benefits Database * Indiana reduced their total winter maintenance budget by 27 percent for an estimated $11
million ings by impl ing a Mai e Decision Support System (MDSS). (June 2012)
Overview * Maintenance Decision Support System (MD55) use shows benefit-cost ratios ranging from 1.33
PP Y ging

to 8.67. (May 12, 2009)

About Benefits
Y et * A modeling study compared the benefits of using road weather information systems (RWI5) with

Browse Benefits the costs of reacting to prevailing weather conditions and found that RWIS technologies could
reduce snow and ice control costs by as much as 10 percent. (1991)

Map Benefits
Atmospheric Conditions

Latest Updates
pd * Weather Notification System issues on time alerts 88.9 percent of time, but message coverage

F ly Asked Q - remains incomplete. (August 2010)

i * Rural Road Weather Information System deployments show estimated benefit-cost ratios of 2.8
Available Documents to 7.0. (January 2010)
Links » Use of weather information shows benefit-cost ratios of 1.8 to 36.7, with winter maintenance

costs reduced by $272,000 to $814,000. (April 2009)

» Utah DOT's Weather Operations/RWIS program provides a benefit-cost ratio of 11:1 from
red in winter i costs. (2008)

Submit Your Data

Please share any documentation

* A Maintenance Decision Support System (MD5S5) used by MaineDOT aided mai crews
trend forecasts.

-

bv providina visual aids to track storms. r dina tre ex




Federal Highway Administration
Federal Transit Administration

WRTM BCA Resources - ITS gy

Costs Database

« www.itscosts.its.dot.gov/
T ——

Intelligent Transportation Systems
Joint Program Office

owledge Resources
Benefits Database Costs Database Applications Overview ™ Deployment Statistics ~| Contact Information

Knowledge Resources Home > Costs Database » Rosd Westher Mansgement

Search

I Related T3 Webinars

in Costs

Sunveillance, Monitoring, & Prediction | Traffic Control | Response & Treatment | Infarmation Dissemination

& View Related Cost Data
Costs Database

* Study finds that costs of procuring private sector data to support WRTM can range from $28,000

Overview to 200,000 per year. (October 18, 2012)
» Weather Information Integration into Transportation Manag t Center estimated at $314,500,
About Costs with $49,500 in annual maintenance costs. (January 2011)
Browse Costs *> In Nisqually Valley, Washing an lce Warning System consisting of a road weather
information system (RWIS) station and closed-circuit television (CCTV) camera cost $165,000.
Map Costs (June 2009}
Latest Undat * In Wenatchee, Washington, the construction of a Transportation Management Center (TMC) and
atest Updates the installation of the iated ITS field equip cost $460,000. (June 2009)
Freq ly Asked Q i * In Yakima, Washington, the deployment of a Traveler Information System cost $333,000. (June
2009)
Available Documents * Statewide Impl tation of a Maint e Decision Suport System (MDSS) in Indiana for FY09
Links cost $529,000 (2009)
Unit Costs Atmospheric Conditions
* Study finds that bridge wind speed alerting system can cost as little as $10,000 per site. (June
Unadjusted Costs 2012)
Adjusted Costs * Weather Information integration into TMC Operations estimated at $6,270,000, with $833,000 in

annual Operations and Maintenance Cost. (December 15, 2010)




Road Weather Management o8 e

Federal Highway Administration
Federal Transit Administration

BCA Caompendium

e Several case studies being
developed that describe BCAs
for road weather management

. . Surveillance, Traffic Control
technologies or strategies Monitoring and
H h . | | Prediction
[ )
ypOt etica examples Response and Information
demonstrate how TOPS-BC, Treatment Dissemination
Clear Roads & Other BCA tools
can be used

« Shows how analysts have
conducted or in the future could
conduct a BCA for road
weather management



TOPS-BC: An Introduction @i

« TOPS-BC Is a sketch planning Excel
spreadsheet model designed to assist
planners evaluate TSMO projects

* Designed for Visioning & Screening

* Also useful for some Long-Range
Planning

* Not designed for more detailed BCA
required in project development



What Can You do With e
TOPS?

What would you like to do tody?
RE;EARCH' |

AVAILABLE ANALYSIS
METHODS AND TOOLS

INVESTIGATE
POTENTIAL IMPACTS
OF STRATEGIES

ESTIMATE
LIFE-CYCLE
CosTs

'BENEFITS
"UAND CoNDURET
B/E ANALYSIS

18



artment of Transportation

TOPS-BC Application e

e Conduct simple sketch planning level B/C
analysis for selected TSM&O strategies

— Develop a set of input data for project type, facility
type, number of lanes, analysis period

— Use TOPS defaults for facility performance or use
your own data (freeway link capacity, etc.)

— Select MOE impact levels or use TOPS national level
defaults (travel time savings, etc.)

— Select values for key variables including; travel time,
reliability, crash costs, etc.



rimreant of Tronsnoration
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Multiple Strategies e e

e You can select multiple strategies

* You can select supporting strategies

* You select the timeframe for analysis
e You select the discount rate

 You can vary inputs to run sensitivities
* You see your results instantly
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See the Results Instantly

Choose the active strategies: Benefit/Cost Summary

Generic Link Analysis Si
ignal
Signal Coordination: Central Control Lo g .
Ramp Metering: Preset Timing Generic Link Coordination:
Traffic Incident Management Annual Benefits Analysis Central Control
Dynamic Message Sign ]
Highway Advisory Radio Travel Time S 0 0
Pre Trip Traveler Information Travel Time Reliability $ 0 0
HOT Lanes
Hard Shoulder Running Energy $ 0 0
Speed Harmonization Safety $ 0 0
Road Weather Management
Work Zone Systems Other 5 0 0
Traffic Management Center User Entered S 0 0
Loop Detection Total Annual Benefits S 0 0
cCTv
Annual Costs $ 0 0
Benefit/Cost Comparison
Net Benefit $ 0 0
Benefit Cost Ratio 0.00 0.00

Stream of Net Benefits




Clear Roads BCA ' Fed IHighwuvﬁ.drrﬂiirl‘inn

Federal Transit Administration

Road Weather Strategies

e Anti-icing e Automatic Vehicle

« Deicing Location a_nd

« Carbide blades Geo_g_raphlc

Positioning Systems

e Front plows (AVL/GPS)

e Underbody plows . Road Weather

* Zero velocity Information Systems
spreader (RWIS)

* Maintenance Decision « Mobile pavement or
Support Systems air/pavement
(MDSS) temperature sensors



Clear Roads BCA [ AR
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5-Step Process

e Step 1: Define Project Parameters —the user will provides specific
parameters related to the application they plan to analyze.

e Step 2: Enter Costs —the user enters initial and annual costs specific to the
agency. Such costs include the purchase price of the item of interest,
installation, maintenance, communications, and so forth

e Step 3: Benefits — This page presents the user with a list of quantified and
nonguantified benefits that may be achieved by the agency, user and society
through the use of the item being examined.

e Step 4: Benefit Quantification —the user enters values related to the
determination of benefits that use an item will produce for the agency, user
and society.

e Step 5: Results - the user will see the results of their analysis.
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Summary

e Tools are avalilable for general Operations BCA
as well as specific WRTM BCA

* Not a single analytical tool that can do
everything or solve every problem

 Method or tool should be consistent with
planning objectives and matched with budget

and resource reguirements

— Using a tool that is too sophisticated results in poor
use of resources

— Using a tool that is too basic results in inaccurate or
unreliable results



Latest FHWA Mét_erials to O e
Support Planning for Operations

Designing for Transportation
M 9 9 t d OP % OrFPERATIONS BENEFIT/COST OPERATIONS

Ffie 2 SIET 2 pEia ANALYSIS BENEFIT/COST ANALYSIS
AIERIMER DEsSk REFEREMLCE TOPS-BC LUsER s MANUAL

Providing Guidands ia Precfionsrs = the Analyiis of Benalib Providing Guidance to Practitioncrs in the Analysis of Bencfits
and Costs of Maonagement and Operations Projects and Costs of Management and Operations Projects

SPEED

Q

US.Depariment of Transportafion Moy 20012 S
Federal Highway Administration ebrual JUME Z01 3

2012-2013

25



FHWA BCA of TSMO 4 ek

Feder IT mﬂﬁdnﬂrﬁ tration

Support

« BCA Desk Reference & Other Pubs

« BCA Data & Tool Development

« BCA Workshops for SDOT, MPO, Others
e Technical Assistance

e For Info Contact Jim Hunt




Clear Roads BCA Toolkit

DEICING BCA EXAMPLE



Getting'Logged on to the  pysmoss..

F der IT ansit Administration

BCA Toolkit

e (o to the following website: http://clearroads.org/

e On the left bar, click on “Research Projects,” then scroll
down to “Completed Projects” and click on “Cost-
benefit Analysis Toolkit Phase Il (June 2013)”

o Scroll down to “Final Deliverables,”
e Click on “Final Report” to download the Final Report

e Click on “Cost-Benefit” to download the Toolkit User's
Manual

e Click on “Cost-Benefit Toolkit”
e You are off and running!



http://clearroads.org/
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Selecting Your Technology

# Cost-Benefit Analysis Toolkit E o

Selact the technalogy you ara inktarestad in,

After youw conduct an assessment for yvour frsk I:q:hnuluul.', vau will ke gven an cobion Ba save the
resuls and compare them against other bachnalogies,

Practices

anti-icing @

Deiong <=
Equipment

Carbide blades @

Front plows

Underbady plaws ﬂ

Zera velacity spreader I

Operations

Mantenance Dedsion Supgart Systems (MDSS) @

Subomatic Wehide Lecation and Geograghic Posmoning Systems (AVL/GEE]
Read Waather Infarmation Systems (RWIS)

Mohile pavament temperature sensors i

Mobile air/pavemsant temperabure sensars '“
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Entering Basic Run Data

Analyst Mame: Jowa example

AIENSE: o DOT

pate: ormazotn 5

Project Descripban: Dedcing example

Year represanted in the anahysis: _2':'1'3

Discount rate: |'.'

Analysis period (vearsl: |1,:|

Humber of squipped trucks: 00

Tatal trucks: |'9E|I] |

Number of facilities (sheds/garage) with brine making infrastructure; in |
Leaded labor cost per hour (shop rate): (o942 |

SAwerage labor hours par storm event par vehicle: Iﬂ—|

Awerzge labor haurs per storm to produce materials: _l:l |

Annual howrs per wehicle to maintain deicing-specific equipmant: :m

Annual number af starm events:

Awerzge deicer application rate (tons or gallons per lane milz): 05

Lang miles covered per storm (all trucks): [2g4500

e :
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Initial Cost Data Calculator

Initial Casts ‘Wark=heet - Dedcing -
Linit
fbems r;;l.;: u"nl"l': il ""E;'j'"" makes
Ceging e i pneat - Migteris]
u:rl_l-:"lr-l {apiroer, grasity drap, B0 a0 wmhirkes THAININ
#h )
D e ®ag £ ud (T el - SEFEpeTs = - =
I:Lﬂ..l; 'j"rr"JI |] Jl:r: |":'rll.|':.- l]
Ceentrzllar ] 0] whichas 20N
Irfrartrucihurs Cbriza makirg
squizment § srakarng laud i} i f il i vy i
dmcineg achviteaz)
e 1 dedine 1} 1} a
Hhes 2 idein ) 1} 1} i}
Total ini#ial mupenditure 10100
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Annual Costs Calculator

annugl Cosls Worksheel - Cheicing

Uit
Ttems o | 2R Unit o wptes
yoar
Manerial costs (vsarl m 150200 | [torg | | TEIO0
Predustsin coms [ieid damsrs) ] 1] EnrE 1}
E ol D 1T T mi i e i p e i i e 1%37E0
Bricss plant msinkenasos 1] a RIS o
Eu?l'rl:-saar-."ar-'-lr-:lr--'rr!r-m cast par o A58 00 ane o
Qa1 (e 3] 1] i
Oirer T (dalned } L] a
Losh af Alernative
Himun cask af nansing ans grthng 1] 1 o1 n

Tote] Amnual O8r Codls JRE TG




Agency Costs

Q_
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Agency Cowls intial esats caledatar E

Inwal Coets) &
TA34T Arnusl prils saloulaber E

Ancual cperabing'

bl fbErnanse Saatic § Sl

{Ahaer Cosku

The karabore deas na? Fdude codbs 1o uses or soaeky,. But i you weuld [he 1o rdude Boda, pou
Sbd add therm. Made: Ly tasl BSamalisn asakdved by i uie” i Benp Aaie soldy 5 A Sderelian
o eEoys values dhal may be off an assumed’ e

| Add Society Costs |
| Add User Costs |

Anrunfzed Coxts: § 78511

Presenh VeuEl & qe42114

Anfuahied Czas perundi § g7

y —
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Lists of Benefits

Federal Transit Administration

¥ g
id

i Cost Benefit Analysis Toolkit - Deicing

kzicing @;
Aepparr Do

Step 3 of 5: Benafits

Reszarch has icentifiad the folowing potersial banefits for MDSS, Thos= in bobd are includad
as tangible banefits, whits thasa in regular bypeface are mgluded asintangible,

Agency
Senerally imespensne
User (Motorists)

Tmpraved salely
Reduced traffic delay

Sociatal

Mo i lifesd
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The User Benefits Worksheef®r=izmmi:

User Benefits Worksheet - Deidcing

Toms evor O - Urest Ameunt Hikns
Irnprayesd sefaty ared mabdes 45 THEITI0 | Deiciong Cosl S41240
Gther 3 (define) i o 1
Jthar 2 ddefned q 1] 0
Tatal Annualized Brnefit G4732240

v
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Benelit Calculations
Agency Benefits
Annualzed

Fresent Value

a
aAnnualzed Banaft par Trock
o
Ugar [Motcnist) Benefits
Annualzed {chck om figld for caloalator) )
54732240
Fresent Value
84416351
annualzed Banafi par Trock
a1
Socety Benefits
Annunlzed
Fressnt Value
o
Annualized Benelt per Trock
o
Tetal Benefits
Annualzad
ST 24D
Frassnt Value
204418351
Annualzed Beneft per Trock
L3 B
Benefit-Cost Ratio
Agency Benefits
0
Totsl Barefis
6.7




Summary of Results

Agency Cosis = Initial lowa

Material spreader ($800) 3720000
Flow controller ($2389) $2,150,100
Agency Costs - Annual

Material costs ($30/ton) $4,536,000
Production Costs ($14.42) 0
Equiment maintenance ($14.42) $192.780
Corrosion/environmental cost ton ($0) 50
Total Costs - Summary

Annualized cost $8.137.418
Present value 857,153 817
Present value £9.042
User Benefirs

General savings 30
User Benefits

Crash and travel time savings $54,732,240
Total Benefits - Summary

Annualized benefit $54 732 240
Present value $384 416,351
Annualized benefit'truck $60.814
Cost-Benefit Rarfios

Agency 0.0
Total 6.7

‘ U5 Dapartmant ol Transportaficn
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-’ Federal Transit Administration
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Mike Lawrence, President

Jack Faucett Associates
4915 St. EImo Ave.
Bethesda, Maryland 20814
(301) 961-8835
Lawrence@jfaucett.com
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